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(57) Pharmaceutical compositions are disclosed 
that present synergistic anti-cancer effects in humans 
and vertebrate animals, comprising a combination of a 
fermentable dietary fiber (FDF) and a non-steroidal anti- 
inflammatory drug (NSAID) with cyclo-oxygenase2 
(COX2) inhibiting activity, the FDF being present in the 
FDF/ NSAID combination In a weight ratio FDF : NSAID 
of minimum 1 :1 . Typical compositions comprise a FDF/ 
NSAID combination wherein the FDF component is 
chicory inulin, oligofructose or a mixture thereof, and the 
NSAID component is selected from a group consisting 
of sulindac, piroxlcam or aspirin, in a weight ratio FDF : 
NSAID ranging from 6000 : 1 to 1:1. The synergistic anti- 



cancer effects of the compositions are demonstrated In 
aberrant crypt foci studies in rats, 

The pharmaceutical compositions are useful in the 
prevention and Inhibition of carcinogenesis or recur- 
rence of cancer and for the treatment of cancer in hu- 
mans and vertebrate animals. 

The Invention also relates to a method for preven- 
tion or inhibition of carcinogenesis and recurrence of 
cancer and for the treatment of cancer in humans and 
vertebrate animals Involving administration of a thera- 
peutically effective dose of said pharmaceutical compo- . 
sitlons to a human or vertebrate animal. 
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Description 

Field of the Invention 

s [0001] The Invention relates to a pharmaceutical composition with synergistic anti-cancer properties comprising a 
combination of a fermentable dietary fiber and a non-steroidal antl-lnf lammatory drug, to a method for preparing same, 
to a method for the prevention and inhibition of carcinogenesis and the recurrence of cancer, and to a method for the 
treatment of cancer. 

10 Background and prior art 

[0002] . In Industrialised countries, cancer has become an important cause of death of humans. Although cancer 
appears In various kinds, It Is generally known to be a disease involving a complex, multi-step process. The origin and 
development of cancer, also termed herein carcinogenesis, is generally considered to proceed In three major steps, 

is namely Initiation, promotion and progression. The Initiation step Is characterised by. a modification of the genome of 
normal cells that imparts selective growth advantage to the modified cells. The modification Is caused by exposure of 
normal ceils to carcinogens of chemical, physical or viral nature. In the promotion step, the initiated, modified cells 
express their altered genome by a clonal proliferation which Is generally associated with the formation of detectable, 
morphologically and/or phenotyplcally changed tissue structures, such as premallgnantfocl, benign nodules and benign 

20 neoplasms. In the progression step, the benign neoplastic cells are transformed into malignant tumour cells that pro- 
liferate In an uncontrolled manner, locally invading adjacent normal body tissues and organs and finally spreading Into 
distant body tissues and organs by the metastases. The Invasion of normal body structures results in their malfunc- 
tioning and destruction, which eventually leads to the death of the affected human. Cancer Is also affecting many 
vertebrate animals In which the disease generally occurs through a mechanism similar to the one observed In humans. 

» [0003] Various methods for the treatment of cancer have already been developed including treatment by surgery, 
irradiation and chemotherapy, and by combinations thereof. The method of treatment is largely defined having regard 
to the kind, the location and the stage of development of the cancer, and the physical condition of the affected human. 
[0004] On the one hand, technological developments make invasive techniques, Including surgery and Irradiation, 
more and more efficient. However, these treatments require highly sophisticated equipment and cause major discomfort 

so to the patient, making them costly and feared by the patients. 

[0005] On the other hand, great research efforts resulted in the discovery of many compounds with anti-cancer 
activity, some of which are proven suitable as anti-cancer drugs for the treatment of cancer by chemotherapy. A major 
advantage of anti-cancer drugs resides In the fact that they are easy to administer and often enable non-Invasive 
treatment of cancer. Accordingly, chemotherapy with anti-cancer drugs, In combination or not with other treatment 

35 methods, has become an important way of treatment of cancer. 

[0006] However, many anti-cancer drugs present serious drawbacks too. Indeed, several drugs present a high degree 
of toxicity for cells of normal body structures causing, for example, liver and kidney damages, or local necrosis of the 
body structure in which the drug Is parenterally administered. Anti-cancer drugs may also cause an increased sensitivity 
to opportunistic Infections and provoke various types of discomfort for the treated person, such as, nausea, vomiting, 

to Irritation of the mucosa of the digestive tract and/ or diarrhoea when the drug is administered parenterally, orally or via 
tube feeding. Accordingly, drawbacks may considerably limit the use of anti-cancer drugs. One may, for example, not 
be able to give to a patient a curative effective dose of an anti-cancer drug because of the too high toxicity of the drug 
to normal cells or the too high degree of discomfort caused by the drug to the patient. 
[0007] Anti-cancer drugs are conventionally classified In one of the following groups: 

45 

1 . alkylating agents, 

2. anti-metabolic drugs, 

3. anti-mitotic antibiotics, 

4. alcaloidal anti-tumour agents, 
so 5. hormones and anti-hormones, 

6. interferons, 

7. non-steroidal anti-inflammatory drugs, and 

8. various other anti-tumour agents. 

» [0008] Non-steroidal anti-inflammatory drugs (generally abbreviated as NSAID('s)), form a recent class of anti-cancer 
agents since it was discovered that administration of NSAIO's reduces carcinogenesis and recurrence of cancer. For 
example, administration of sulindac to patients with familial adenomatous polyposis was found to significantly reduce 
the number and size of colorectal adenomas compared to patients given placebo (Giardiello (1993)). Accordingly, 
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NSAID's, that were commonly only used as analgesic and anti-inflammatory drugs, find more and more application in 
the treatment of cancer after treatment by surgery to reduce the risk of recurrence and to inhibit the recurrence of cancer. 
[0009] NSAID's were found to Inhibit prostaglandin synthesis by blocking the activity of cyclo-oxygenase (COX), an 
enzyme that has two isoforms, namely cyclo-oxygenasel (herein COX1 ) and cyclo-oxygenase2 (herein COX2). 

s [0010] Prostaglandins produced under the influence of the Isoenzyme COX1 play an Important role In maintaining 
the integrity of the gastroduodenal mucosa, mediate normal platelet function and regulate renal blood flow. Prostag- 
landins produced under the influence of the isoenzyme COX2 are primarily associated with inflammation. 
[0011] Traditional NSAID's are non-selective COX Inhibitors that Inhibit prostaglandin synthesis through inhibition of 
both COX1 and COX2 Isoforms. Blockage of COX1 causes the known undesirable gastrointestinal side effects asso- 

10 dated with prolonged Intake of non-selective COX Inhibitors. 

[001 2] Discovery of the COX Isoforms and their function led to the development of selective NSAID's which present 
selective COX2 Inhibition activity while maintaining the pharmacological potential of NSAID's without causing the un- 
desirable COX1 associated gastro-intestinal side effects. Typical examples of NSAID's that are non-selective COX 
inhibitors are aspirin and piroxlcam. A typical example of a NSAID that is a selective COX2 inhibitor Is sulindac. 

<s [0013] It has been observed that COX2 activity Is upregulated in colon cancer cells and that said activity can be 
normalized by NSAID's due to their Inhibiting effect on COX2 activity. On the basis thereof it is now assumed that, as 
COX2 Inhibitors, NSAID's exert Inhibitory effects on carcinogenesis and are able to reduce the risk for cancer in healthy 
persons. 

[0014] Furthermore, certain dietary components have been identified which Interact with physiological functions in 

20 the body in a manner to Improve them or to restore them more or less In case of a dysfunction. These components 
are conventionally termed functional food components, a particular class of which Is formed by the so-called dietary 
fibers. Dietary fibres are non-digestible carbohydrates, namely carbohydrates that are resistant to hydrolysis by the 
digestive enzymes of humans. Dietary fibres mostly occur as components of plant cells. Dietary fibers Include, for 
example, cellulose, heml-cellulose, lignin, pectin, gums, waxes, resistant starch, fructan, and certain other non-digest- 

25 Ible carbohydrates. Depending on the chemical structure, dietary fibers may be water soluble or not, and may or may 
not be metabolised by fermentation by intestinal bacteria that are present in the large Intestine, In particular bacteria 
of the genus BMdus and Lactobacillus. Accordingly, dietary fibers are commonly classified in non-fermentable dietary 
fibers, such as lignin, cellulose and hemlcellulose, and In fermentable dietary fibers, such as resistant starch and 
partially hydrolysed resistant starch, fructan and partially hydrolysed fructan, pectin and partially hydrolysed pectin, 

30 galactomannans and partially hydrolysed galacto-mannans, beta-glucans, gums, for example arable gum and guar 
gum, partially hydrolysed gums, such as partially hydrolysed guar gum (for example Benefiber®, trade name of Novartis 
Nutrition), and fermentable dietary fibers of the class of oligosaccharides, such as for example fructo-oligosaccharides, 
galacto-ollgosaccharides, xylo-oligosaccharides, gluco-oligosaccharides, soybean oligosaccharides and arablnoga- 
lactans. Dietary fibers, In particular fermentable dietary fibers, are well known In the art. 

35 [0015] Fermentable dietary fibers (in short herein FDF) were found to present preventive effects on the incidence of 
cancer, and inhibitory effects on carcinogenesis and possibly on the development of cancer (Howe et al., (1992)). 
[0016] EP 0 692252 A1 discloses a composition containing a.fructan, particularly ollgofructose or inulln, that presents 
preventive and Inhibitory effects on carcinogenesis and on the growth of mammary cancer in mammals. EP 0 692 252 
A1 alsodiscloses In agenerfc mannerthatsald compositions may additionally comprise conventional chemotherapeutlc 

w products that actively destroy malignant tumour cells. In Example 7 of EP 0 692 252 A1 Is mentioned that to determine 
potential synergistic therapeutic effects, a pharmaceutical composition comprising RAFTILINE® (trade name for chic- 
ory inulln of Rafflnerie Tirlemontoise s.a. /Dense Sulkerraffinaderij n.v., Belgium [In short herein "RT/TS, Belgium"]) 
and a conventional chemotherapeutlc product actively destroying malignant tumour cells, Is prepared and a test is 
described wherein doxorubicins (an anti-cancer drug of the class of antimitotic antibiotics) was injected Into mice fed 

« RAFTILINE® which were previously inoculated with L1210 leukaemic tumour cells. However, EP 0 692 252 A1 is 
completely silent about the outcome of the test and about possible synergistic anti-cancer effects between inulln and 
conventional anti-cancer drugs. 

[0017] WO 98/52578 discloses the use of fructan-type carbohydrates, particularly long-chain chicory inulln, for the 
manufacture of a composition for oral administration or tube feeding for the prevention and treatment of colon cancer 
so in humans and non-bovine mammals. WO 98/52578 also discloses in a generic manner that the composition may 
optionally comprise a physiologically active substance, a drug or pro-drug. 

[0018] WO 01/601 76 discloses in example 5 the anti-cancer effects of a particular inulin product on azoxymethane- 
induced carcinogenesis in rat colon. The inulln product Is a particular combination of easily fermentable inulin (short- 
chain inulin, typically oligofructose) and hardly fermentable inulin (typically long-chain chicory inulin). 
55 [001 9] Furthermore, the combined effect of levan and four cytotoxic/anti-cancer agents on the growth of experimental 
tumours in mice was published by Leibovici et al. (1983). The cytotoxic/anti-cancer agents were cyclophosphamide 
(class of alkylating agents, methotrexate (class of anti-metabolite agents), vincristine (class of alcaloidal anti-tumour 
agents), and 5-fluoro-uracil (class of anti-metabolite agents). Only additive effects were observed with all the combi- 
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nations of levari and the cytotoxic agents, except for the combination of levan and methotrexate, an anti-metabolite 
anti-cancer agent, which gave a synergistic effect on Lewis lung carcinoma. However, no synergistic anti-cancer effect 
was observed for the combination of levan and 5-fluoro-uracll, also an anti-metabolite anti-cancer drug. 
[0020] WO 99/59600 discloses synergistic anti-cancer effects of a pharmaceutical composition comprising a com- 

5 binatlon of Inulin, oligofructose or a mixture thereof and an anti-metabolic anticancer drug. WO 99/59600 furthermore 
discloses (pages 12 to 14) comparative tests wherein the anti-cancer effects of compositions comprising inulin or 
oligofructose and an anti-cancer drug from different classes of anti-cancer drugs are examined on mice In which viable, 
neoplastic cells from a transplantable mouse liver tumour were Intraperltoneally transplanted. 
The examined anti-cancer drugs were endoxan (class of alkylating agents), adrlamycin (class of antl-mltotic antibiotics), 

io 5-f luoro-uracil (class of antl-metabollte agents) and Oncovin (class of alcaloldal anti-tumour agents). For the treatment 
with the composition comprising oncovicln, endoxan and adrlamycin the therapeutic effects observed were only addi- 
tive, not synergistic. Only for compositions with 6-fluoro-uracil synergistic anti-cancer effects were observed, and no 
significant difference in effects between compositions comprising Inulin or oligofructose was noted. 
[0021] The prior art data thus clearly showed that only very specific combinations of dietary fibers and anti-cancer 

is agents, namely combinations of f ructan and anti-metabolite anti-cancer agents, present synergistic anti-cancer effects, 
whereas the combinations of fructan and compounds of other classes of anti-cancer agents merely present additional 
anti-cancer effects. 

[0022] In view of the social and economical Impact of cancer, great efforts are continuously made to find new or 
Improved products, compositions and methods for reducing the Incidence of cancer, for the prevention or Inhibition of 
20 carcinogenesis and for the treatment of cancer, and for reducing the noxious effects of cancer. In particular, there Is 
an on-going search to find highly effective anti-cancer products and pharmaceutical compositions, that present good 
therapeutic anti-cancer effects, preferably with a high degree of specificity and a low degree of toxicity to noimal cells, 
and that provoke a minimum of discomfort to the patient. 

f* Description of the Invention 

[0023] The present Invention Is based on the findings of the inventors that a combination of a fermentable dietary 
fiber and a non-steroidal anti-Inflammatory drug (both, selective COX2 Inhibitors and non-selective COX inhibitors), 
not only presents additive anti-cancer effects but surprisingly presents synergistic anti-cancer effects, 
so [0024] The Invention, presenting a solution to one or more of the above problems, relates In a first aspect, to a 
pharmaceutical composition that presents synergistic anti-cancer effects and that is suitable for the prevention and 
inhibition of carcinogenesis and the recurrence of cancer, and for the treatment of cancer In humans and vertebrate 
animals, in particular fish, birds and mammals, particularly non-ruminating mammals, typically pete, such as dogs and 
cats. 

35 [0025] The pharmaceutical composition according to the Invention is characterised In that it comprises a combination 
of an effective amount of a fermentable dietary fiber (FDF) and an effective amount of a non-steroidal anti-Inflammatory 
drug (NSAID) with cyclo-oxygenase2 (COX2) Inhibiting activity, namely an anti-cancer drug of the class of non-steroidal 
anti-inflammatory drugs (NSAID's), the FDF component being present In the combination In a weight ratio FDF/NSAID 
of minimum 1:1, typically a weight ratio ranging from about 6000 :1 to 1 : 1 , preferably from 2000 : 1 to 5 : 1 , more 

*o preferably from 750 : 1 to 1 0 : 1 , most preferably from 500 : 1 to 1 0 : 1 . The presence of the FDF and NSAID In the 
said weight ratio results in synergistic anti-cancer effects. 

[0026] By combination is meant herein a mixture or association of the FDF and the NSAID. The mixture or association 
can be prepared by conventional techniques. The mixture can, for example, be obtained by mere dry mixing of the 
FDF and NSAID in a predetermined weight ratio, and the association can, for example, be obtained by mixing of the 

45 components FDF and NSAID In solution, suspension or emulsion, optionally followed by co-drying of the resulting 
combination by conventional techniques, for example co-spray drying. The combination can also be prepared by coating 
the FDF in particulate form partially or completely with the NSAID by conventional techniques. 
[0027] The combination can be used as such, thus forming a composition according to the invention, for example in 
the form of a powder, granulate or tablet, forthe prevention or Inhibition of carcinogenesis or recurrence of cancer and 

so forthe treatment of cancer. However, usually the combination will be used in the form of a pharmaceutical composition 
brought by conventional techniques in an adequate galenic form that is suitable for the intended way of administration. 
[0028] The pharmaceutical composition of the Invention can be prepared by conventional techniques, for example 
by mixing a said, previously prepared, combination of the FDF and the NSAID according to the invention, with the other 
pharmaceutJcally acceptable components, or by mixing all the components of the pharmaceutical composition including 

55 the desired amounts of the active components FDF and NSAID, optionally followed, if appropriate, by co-drying. The 
components of the composition other than the FDF and NSAID are conventional, pharmaceutically acceptable ingre- 
dients, for example one or more solvents, diluents, exclpients, and/or additives used in galenic pharmacy. Optionally, 
the composition may comprise further physiologically active components and drugs. 
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[0029] By the term cancer is meant herein any kind of cancer occurring in humans and in vertebrate animals, irre- 
spective of the stage of development of said cancer, thus including carcinogenesis, with in particular, the initiation, 
promotion, and progression stage, the metastasis stage, as well as the recurrence of cancer after treatment of a cancer. 
[0030] By the terms anti-cancer effect(s), therapeutic anti-cancer effect(s) and anti-cancer properties (used Inter- 

s changeably herein) is meant herein prophylactic effects (namely effects that prevent carcinogenesis and the recurrence 
of cancer), as well as therapeutic effects (namely Inhibitory effects on carcinogenesis, on the development of cancer, 
on the progression of the cancer disease and on recurrence of cancer, as well as curative effects provoking the reduction 
of the number and/ or size of neoplasms, and/ or the regression or curing of the cancer disease). 
[0031 ] By treatment of cancer is meant herein the therapeutic treatment of cancer in all its stages. 

10 [0032] By effective amount of FDF and effective amount of NSAID is meant herein an amount of each of said com- 
ponents that In combination with each other presents synergistic anti-cancer effects In a human or animal, namely 
increased anti-cancer effects compared to the sum of the anti-cancer effects presented by each of the components 
taken separately. 

[0033] By non-steroidal anti-Inflammatory drug (NSAID) Is meant a drug that has an Inhibitory effect on cycle- 
rs oxygenase2 (COX2) enzyme activity. The term NSAID herein embraces non-selective NSAID's, presenting both COX1 
and COX2 inhibiting activity, as well as selective NSAID's, presenting only COX2 inhibiting activity. 
[0034] It Is understood that the term anti-cancer drug or anti-cancer agent (used interchangeably) herein includes, 
in particular with respect to NSAID's, the drug perse as Well as a pro-drug, namely a compound which is transformed 
. in the body Into the corresponding drug. 
» [0035] Fermentable dietary fibers have already been defined above and each of them is suitable as FDF component 
In the FDF-NSAID combination of the composition of the present invention. Very suitable fermentable dietary fibers 
include compounds of the class of fructan(s), namely carbohydrates that are classified In ievan-type fructan and in 
inulln-type fructan, both well known in the art. Levan Is composed of polyfructose molecules wherein the fructose units 
are mostly connected to each other by 8(2-6) fructosyl-fructose linkages. Inulin Is composed of polyfructose molecules 
a that mainly consist of fructose units that are connected to each other mostly or exclusively by B{2-1 ) fructosyl-fructose 
linkages. In Inulin molecules the polyfructose chain often ends In a glucose unit. Because 8(2-6) and p(2-1) fructosyl- 
fructose linkages are not hydrolysed by digestive enzymes of humans and most animals, levan and inulin pass almost 
unaltered through the digestive tract into the large Intestine (colon) where they are fermented by intestinal bacteria. 
[0036] Inulin molecules are commonly represented by the general formulae GF n and F m wherein G represents a 
30 glucosyl unit, F represents a fructosyl unit, and n and m represent the number of fructosyl units In the carbohydrate 
chain. The number of saccharide units (fructose and glucose units) in one inulin molecule, l.e. the values n+1 in formula 
GFn and m in formula Fm, are referred to as the degree of polymerisation, represented by DP. Often the parameter 
"average degree of polymerisation", represented by av. DP or (DP), is used too, which is the value corresponding to 
the total number of saccharide units divided by the total number of inulin molecules present In a given inulin sample, 
as without taking into account present mono- and disaccharides (De Leenheer, 1 996). 

[0037] Inulin, which is well known In the art, Is syntheslsed by many plant species, can originate from bacterial activity 
and can be enzymattealry syntheslsed for example from sucrose. Depending on Its origin, Inulin occurs as a polydisperse 
mixture of linear and/ or branched polyfructose molecules. Inulin from plant origin is a polydisperse mixture of poly- 
fructose molecules with a DP ranging from 3 to about 100, whereas inulin from bacterial origin usually has a higher 
«> DP. Enzymatlcally syntheslsed Inulin mostly has a DP lower than 1 0. 

[0038] At industrial scale, inulin is mainly obtained from roots of chicory and is commercially available in various 
grades, for example as RAFTILINE® (trade name of RT/TS, Belgium). Typical RAFT1LINE® grades include ST (which 
has an av. DP of at least 10, typically of 10 to 13, and contains In total about 8 wt % glucose, fructose and sucrose), 
LS (which has an av. DP of at least 1 0, typically of 1 0 to 1 3, but contains in total less than 1 wt% glucose, fructose and 
*s sucrose), HP (which has an av. DP of at least 23 to about 30, typically of 23 to 25, and which is essentially free of 
glucose, fructose and sucrose). 

[0039] Inulin molecules that have a DP ranging between 2 and 1 0 are conventionally named interchangeably oligof- 
ructose, inulo-oligosaccharide and fructo-oligosaccharide. Oligofructose can be obtained at industrial scale by partial, 
acidic or enzymatic hydrolysis of inulin according to well-known techniques. Several grades of oligofructose are corn- 
so mercially available, for example from ORAFTI (Belgium), underthe trade name RAFTILOSE® (trade name of RT/TS, 
Belgium), such as RAFTILOSE® P95 which contains about 95 % by weight oligofructose with a DP ranging from 2 to 
9 and which contains about 5 % by weight in total of glucose, fructose and sucrose. 

[0040] Other suitable grades of Inulin include mixtures of an easily fermentable inulin (EFI) and a hardly fermentable 
inulin (HFI) In a weight ratio EFI/HFI ranging from 1 0/90 to 70/30, with a total content of Inulin with a DP 9 and DP1 0 
55 of maximally 5 % by weight, which are described for example in WO 01/601 76. A typical example of such EFVHFI 
inulin mixture with an EFI/HFI weight ratio of 1/1 , available from ORAFTI (Belgium), Is RAFTILOSE®Synergy1 (trade 
name of RT/TS, Belgium). 

[0041] In a preferred embodiment, the composition of the invention comprises a FDF/NSAID combination wherein 
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the fermentable dietary fiber component is chicory inulin with an av. DP of 1 0 to 13. In another preferred embodiment, 
the FDF component Is chicory inulin with an av. DP of 23 to about 30, more preferably 23 to 25. In still another preferred 
embodiment, the FDF component Is ollgofructose with a degree of polymerisation (DP) of 2 to 9. In still a further 
preferred embodiment the FDF component Is an inulin mixture of ER and HFI in a weight ratio EFI/HFI ranging from 
5 10/90 to 70/30 with a total content of Inulin with a DP 9 and DP 10 of maximally 5 % by weight, more preferably a 
mixture of ollgofructose with a DP of 2 to 9 and a chicory inulin with an av. DP of 23 to 25 with a total content of inulin 
with a DP 9 and DP10 of maximally 5 % by weight, In a weight ratio EFI/HFI of 1/1 (In short herein Synergyl) or in a 
weight ratio EFI/HFI of 1/2 (In short herein Synergy2). 

[0042] In a preferred embodiment of the composition according to the Invention, the NSAID component of the FDF/ 
10 NSAID combination is selected from the group consisting of sulindac, sulindac sulfide, sulindac sulfoxide, sulindac 
sulfone, aspirin, plroxlcam, ketyoprofen, diclofenac, ibuprofen, Indomethacln, celecoxib, nlmesullde. omeprazole, and 
mofarotene, more preferably the NSAID Is sulindac, sulindac sulfide, sulindac sulfoxide, sulindac sulfone, or aspirin, 
most preferably sulindac. 

[0043] For the prevention and Inhibition of cancer or the recurrence of cancer and for the treatment of cancer, the 
« composition according to the Invention Is administered In a therapeutically effective amount, namely an amount that 
generates anti-cancer effects in the treated human or animal. 

[0044] The effective amount of FDF and NSAID In the pharmaceutical composition of the Invention depends on 
various factors Including In particularthe kind of fermentabledietary fiber and of NSAID andthe method of administration 
of the pharmaceutical composition. The therapeutically effective amount of the composition of the Invention, the optimal 
20 galenic form and the way of administration of the composition, depend on various factors Including the kind and stage 
of development of the cancer and the kind and physical condition of the affected being. The effective amounts of FDF 
and NSAID and the therapeutically effective amount of the composition of the Invention can be determined by the 
skilled person through conventional methods. 

[0045] The pharmaceutical composition of the invention can be formulated in the f orm of a single dose unit comprising 
a a therapeutically effective amount of the composition, or in several partial, but still therapeutically effective, dose units 
the administration of which can be spread over a period of time. Usually the composition will be administered spread 
over several partial dose units that present anti-cancer effects, and preferably spread, possibly with certain intervals, 
over one or more days or weeks. 

[0046] The pharmaceutical composition Is formulated and administered In such a manner that a daily dose provides 
30 an effective amount of FDF, commonly ranging from about 1 gl day to about 30 g/ day, typically from about 1 g to 1 5 
g/ day, and an effective amount of the NSAID, commonly ranging from about 5 mg to about 10 g, typically from about 
50 mg to about 5 g. 

[0047] The pharmaceutical composition may also comprise, instead of one FDF and one NSAID, two or more FDF's 
and/ or two or more NSAID's. 

35 [0048] The pharmaceutical compositions according to the Invention are typically present In a conventional galenic 
form that is suitable for oral or for tube feeding. The compositions for oral administration can, for example, be liquids, 
gels or solids and appear, for example, as tablets, coated tablets, coated pills, capsules, granules, solutions, syrups, 
suspensions or emulsions. The compositions for administration by tube feeding can be solutions, syrups, suspensions 
or emulsions that optionally can be mixed with food compositions for tube feeding. Suitable galenic forms also include 

«> retard release forms as well as sustained release forms that are well known In the art. 

[0049] A particularly interesting feature of the pharmaceutical compositions according to the invention resides in the 
fact that the active components of the FDF/NSAID combination, namely the FDF and the NSAID, can be administered 
to the human or animal 

45 (|) either simultaneously and present in the same galenic formulation (that constitutes the pharmaceutical compo- 
sition according to the invention), 

(li) or simultaneously but present in two separate galenic formulations (that constitute together the pharmaceutical 
composition according to the invention) and optionally via the same or via two different methods of administration, 
(ill) or non-slmultaneously, via two separate galenic formulations (that constitute together the pharmaceutical corn- 
so position according to the invention) and optionally via the same or via two different methods of administration. 

[0050] According to said methods of administration, the FDF as well as the NSAID, can be administered orally or 
via tube feeding. Furthermore, in said methods of administration wherein the FDF component and the NSAID compo- 
nent are administered either simultaneously or non-simultaneously but in separate galenic formulations, the NSAID 
55 may also be administered parenteral^, either locally or systemically. The NSAID component has, of course, to be 
present in a galenic formulation that is suitable for the chosen method of administration. The formulation for parenteral 
administration can for example be a solution, an emulsion or. a suspension. 

[0051] When the FDF component and the NSAID component of the FDF/NSAID combination of a pharmaceutical 
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composition according to the invention are not simultaneously administered to a being, it Is compulsory that they are 
brought into the body of said being in such a manner that they are present in the body at least partly together, as a 
result of which the components can interact with each other to yield the synergistic anti-cancer effects in accordance 
with the present invention . 

[0052] According to a preferred embodiment, both active components, FDF and NSAID, are administered simulta- 
neously In one pharmaceutical composition to the human or animal. In another preferred embodiment, both active 
components are administered simultaneously but in separate formulations to the human or animal, optionally via a 
different method of administration. In a further preferred embodiment both active components are non-simultaneously 
administered In separate formulations and optionally via different methods of administration. 
[0053] The FDF component can be administered in various galenic formulations, for example tablets, capsules, 
syrups, solutions, suspensions or emulsions. The FDF component can even be administered orally or via tube feeding 
in the form of a functional food or feed, I.e. a food or feed product which has been supplemented with the desired 
amount of FDF component. Typical examples of functional food or feed Include dairy products (e.g. milk and yoghurts), 
Jams, marmalades, baked goods (Including bread and breakfast cereals), cereal bars, desserts (e.g. puddings), 
spreads, drinks, and meal replacers. 

[0054] Furthermore, it may be beneficial to administer the same FDF as used in the composition of the invention to 
the human or animal already some time, for example one week, before the composition of the Invention is administered. 
Without wishing to be bound by any theory, It is supposed that as a result of the preblotic effect of the FDF administered 
prior to the composition of the Invention, the intestinal flora and/ or certain bodily functions are brought into a condition 
In which the synergistic anti-cancer effects generated by the combination of the active components FDF and NSAID 
in the composition according to the invention can develop optimally. 

[0055] In a further aspect, the present invention relates to the use of the said combination consisting of a FDF and 
a NSAID, for the manufacture of a pharmaceutical composition according to the present invention that presents syn- 
ergistic anti-cancer effects. 

[0056] In still a further aspect, the invention relates to a method for the prevention or inhibition of carcinogenesis and 
recurrence of cancer and for the treatment of cancer In humans and In vertebrate animals, comprising administering 
to said being in need fpreuch treatment an effective dose of the pharmaceutical composition of the invention, comprising 
a combination consisting of a FDF and a NSAID as defined above, said active components FDF and NSAID being 
administered either simultaneously In the same or In separate formulations, or non-simultaneously In separate formu- 
lations. 

[0057] The invention Is illustrated by the following examples. 
Example 1 

[0058] In example 1 data are shown of comparative experiments wherein has been investigated whether dietary 
treatment with a fermentable dietary fiber is able to potentiate the therapeutic anti-cancer effects of NSAID's. By means 
of an aberrant crypt foci (ACF) study In rats, the anti-cancer effects were examined of a composition according to the 
present invention containing inulin or oligof ructose and Inuiin as the FDF component and a selective cyclo-oxygenase2 
inhibiting NSAID or a non-selective cyclo-oxygenase Inhibiting NSAID as the NSAID component. 

Experimental details 

[0059] The inulin used was Synergyl (In short Syn1 ) and Synergy2 (in short Syn2), which are mixtures of oligof ruc- 
tose (RAFTILOSE®) and inulin of av. DP of 23 to 25 (RAFTILINE®) with a total content of Inulin with a DP 9 and DP 
1 0 of maximally 5 % by weight, at a weight ratio of 1 :1 and 1 :2, respectively, obtained from ORAFTI (Belgium) (RAFT - 
ILOSE® and RAFTILINE® are trade names of RT/TS, Belgium). The diets were prepared fresh every week and stored 
at 4°C until fed. The experimental diets were formulated based on AIN 93G diets. The ingredients were obtained from 
ICN Biomedicals, Aurora, OH, USA. All other chemicals were obtained from Sigma Chemical Co., St. Louis, MO, USA. 
The composition of the diets Is shown in Table 1 below. All the protocols Involving rats have been approved by the 
Institutional Animal Care and Use Committee of Alabama A& M University. 
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Table 1: 



Composition of the diets * 


Ingredient 
(ing/kg) 


Contr 


Syn1 


Syn2 


Sul 


Plro 


Asp) 


Sul + 
Synl 


Sul + 
Syn2 


Aspi + 
Syn1 


Piro + 
Syn1 


Com 
Starch 


397.5 


297.5 


297.5 


397.28 


397.28 


397.28 


297.28 


297.28 


297.28 


297.2B 


Inulin 


0 


100 


100 


0 


0 


0 


100 


100 


100 


100 


Casein 


•200 


200 


200 


200 


200 


200 


200 


200 


200 


200 


Dextrin 


132 


132 


132 


132 


132 


132 


132 


132 


132 


132 


Sucrose 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


Fiber 


SO 


50 


50 


50 


50 


50 


50 


50 


50 


50 


Oil 


70 


70 


70 


7d 


70 


70 


70 


70 


70 


70 


Mineral 
Mix 


35 


35 


35 


35 


35 


35 


35 


35 


35 


35 


Vitamin 
Mix 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


Cystine 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


Choline 


2.5 


2.5 


2.5 


2.5 


2.5 


25 


2.5 


2.5 ... 


2.5 


2-5 


Sulindac 








02 






0.2 


0.2 






Plroxlcam 










0.2 










0.2 


Aspirin 












0.2 






02 





*: Formulation of diets based on AIN93G (J. Nutr. 123: 1939-51 (1993)) 
Legend: 

Contr Control AIN93Q diet 
Syn1: Synergy 1 
Syn2: SynergyZ 
Sul: Sulindac 
Prro: Plroxlcam 

Aspl: aspirin (acetyl salicylate) 

[0060] After 1 week of acclimatisation, 100 male Fisher 344 weanling rats were divided Into 10 groups of 10 rats per 
group and assigned the AIN93G (Control) diet or the experimental diets for 1 3 weeks. For the study, temperature was 
maintained at 21 °C ± 1 "C, relative humidity at 50%, and light and dark cycles at 1 2 hours each. Feed and water were 
provided ad libitum. Weekly body weights and daily feed intake were recorded. 

After adaptation, all animals received two subcutaneous Injections of azoxymethane (AOM) in saline at 1 6mg/kg body 
weight at 7 and 8 weeks of age. At the end of the feeding period, the animals were sacrificed using CO z euthanasia 
after an overnight's fast. Accordingly, the colons of the rats were removed, flushed with potassium phosphate buffer 
0.1M (pH 72) and examined for aberrant crypt foci (ACF) and tumours. 

Results 

[0061] There was no difference observed in feed Intake and in body weight gain between the groups. 

Cecal pH was significantly (p<0.05) lower for the groups fed Synergyl and Synergy2 either alone or in combination 

with NSAID's and the cecal weights were significantly (p<0.05) higher in those groups. 

The effects of the diets on the AOM-lnduced ACF are shown In Table 2 below. The animals administered only saline 
(vehicle) showed no evidence of ACF formation In the colon (data not shown). In the animals fed the control diet, AOM 
Induced an average of about 158 ACF/colon. The number of ACF induced in the rats fed the experimental diets ranged 
from about 35 in the group fed Synergy2 + Sulindac to about 74 In the group fed Synergyl . Fisher PLSD Test revealed 
that the distal segment of the colon had significantly higher (p<0.05) number of ACF than the proximal segment. These 
data are consistent with reports that the Incidence of colon cancer is significantly higher in humans in the distal end 
rather than In the proximal colon. Feeding diets of Synergyl and Synergy2 at 10 % levels reduced the incidence of 
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ACF by respectively about 53% and about 68% compared to the controls. The highest ACF reduction compared to 
controls was seen in the group fed Synergy2 + Sulindac (about 78%) and the lowest reduction in the Sulindac group 
(about 53%). Reduction of total ACF followed the same pattern. The reductions were significantly (p<0.05) different 
from the controls. 

* In Table 3 below, the total number of foci containing 1,2,3,4 and 5 or more aberrant crypts per focus In the proximal 
and the distal colon, as well as the total number of ACF, are Indicated. The data show that the foci with 3, 4 and 5 or 
more aberrant crypts were significantly lower in rats fed experimental diets compared to rats fed control diet. It is 
generally accepted that the aberrant crypts with hlghermultlpllcityhaveastrongerpredictive value fortumourformatlon. 

to Table 2: 



13 



25 



Number of azoxymethane-induced aberrant crypt foci in rat colon 


Diet* 


Number" of AOM-induced ACF in rat colon in 


proximal part 


distal part 


total ACF in colon 


Control 


38.20 ±0.80" 


11 9.43 ±1.68" 


157.6 ±3.76 8 


Syn1 


18.24 ±0.46 b 


56.18 ±1.14 b 


74.34 ± 4.32 b 


Syn2 


15.14 ±0.60° 


41.0141.06* 


56.14±2.38 d 


Sulindac 


11 .24 ±0.90" 


62.58 ±1. 68>» 


73.87 ± 4.25 b 


Piroxicam 


12.16± 1.04b 


50.48 ±1.09» 


62.64 ± 2.86 s 


Aspirin 


10.26±1.11 b 


54.14 ±1.96* 


64.40 ±3.468 


Sul+Syn1 


12.42±1.04 b 


39.4041.46 s 


51.82± 4.12» 


Sul+Syn2 


10.48±1.11 b 


24.16±0.92 d 


34.58 ±3.019 


Piro+Syn1 


11. 98 ±1.26* 


30.26 ±1.82 ed 


41.1 8 ±2.86' 


Aspi+Syn1 


12.62±1.41 b 


34.23 ±1.44" 


46.82 ±3.43« 



30 the same legend applies as to Table 1 

" Values an Means ± SE. n-10 for all groups. 

abc *'B Means wlhln the columns with different letters are stgnfficentfy different (p«0.05) by Fisher PLSD. 

AOM:azoxymethane 

ACF : aberrant crypt foci 



Table 3: 



40 



Number of aberrant crypt foci (ACF) in rat colon 


Diet* 


Number** of aberrant ciypts per focus 


Total ACF 


1, 


2 


3 


4 


50)*** 


Control 


12.22± 
1.1 8« 


22.00 ± 
0.99* 


40.10 ± 
3.44" 


52.04 ± 
4.20» 


31.24± 
2.46« 


157.6± 
3.76 • 


Syn1 


4.81 ± 
0.46 s 


18.24± 
1.14" 


22.84 ± 
1.86 b 


13.41 ± 
2.08 s 


15.04 ± 
0.99" 


74.34 ± 
4.32 b 


Syn2 


3.52 ± 
0.09 s 


15.32 ± 
1.86» b 


18.14± 
1.42" 


9.02 ± 


10.14± 
1.02 s 


56.14± 
2.38°" 


Sulindac 


4.08 ± 
0.48 s 


12.14± 
2.04 b 


20.37 ± 
2.40° 


20.48 ± 
2.4b* 


16.80± 
0.78° 


73.87 ± 
4.25 b 


Piro 


4.1 8 ± 
1.04 s 


13.16 ± 
1.54 h 


14.68 ± 
1.89 s 


14.78 ± 
1.94 s 


14.24± 
0.94 b 


62.64 ± 
2.86 s 



*: the same legend applies as to Table 1 

**: values are Means ± SE, rtc10 for all groups. 

abcda, 9 Means within the columns with different letters are significantly different (p<0.05) by Fisher PLSD. 
*": 5(+) = 5 and more aberrant crypts per focus. 
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Tables: (continued) 



s 



10 



Number of aberrant crypt foci (ACF) in rat colon 


Diet* 


Number" of aberrant crypts per focus 


Total ACF 


1 


2 


3 


4 


5W** 


Aspi 


6.50 ± 
1.12* 


12.48 ± 
1.23>> 


17.42 ± 
1.94" 


15.86 ± 
1.82" 


12.14 ± 
0.86b 


64.40 ± 
3.46° 


Sul +Syn1 


4.33 ± 
0.40" 


16.19 ± 
1.46° 


12.20 ±' 
1.26" 


8.82 ± 
1.624 


10.48± 
0.92 6 


51.82± 
4.12« 


Sul+Syn2 


4.01 ± 
0.48« 


7.62 ± 
0.94« 


10.92 ± 
1.42" 


5.84 ± 
0.98" 


6.20 ± 
0.52" 


34.58 ± 
3.019 


Piro +Syn1 


456 ± 
0.80« 


9.26 ± 
0.98° 


10.42 ± 
1.64" 


6.98 ± 
0.95" 


10.26± 
0.19° 


41.18 ± 
2.B6' 


Aspl +Syn1 


41.18± 
0.91" 


12.00 ± 
1.42» 


12.16± 
1.89 s 


7.20 ± 
0.12* 


11.28± 
0.84«> 


46.82± 
3.43* 



•: the same legend applies a» la Table 1 
20 ": values am Means ±SE.n=10 for all groups. 

abede, 9 Means wltWn the columns w«h effflerert letters are significantly different (jk0.05) by Fisher PLED. 
***: 5(+) - S and more aberrant crypts per focus. 

Example 2 

2S 

[0062] In example 2, experiments similar to the ones of example 1 were carried out, to examine the anti-cancer 
effects of a composition containing a combination of RAFTILINE© HP and sullndac. The composition of the diets is 
shown in Table 4 below. The 4 groups each of 1 0 Fisher 344 male rats were given a diet containing either control diet, 
control diet + RAFTILINBBHP, control diet + sulindac, or control diet + RAFTILINBBHP + sullndac (RAFTILINE® : 
ao trade name of RT/TS, Belgium). The protocol of the experiments was the same as the one of example 1 . 
[0063] The experiments of example 2 gave the following results. 

Body weight gains of the rats were not different in the rats fed inulin at the 1 0% level compared to the groups fed the 
(AIN 93G) control diet and the sulindac. The differences in mean daily feed intake were not statistically significant for 
. the rats fed the control and the experimental diets. 
35 Cecal pH was lower in the groups being fed the Inulln-contalnlng diets compared to the control diet (p<0.05), whereas 
cecal weights were higher In the inulin groups than in the control group. 
The effects of the diets on the AOM-induced ACF are shown In Tables 5 and 6 below. 

The rats receiving saline (vehicle) Injection and fed the control diet showed no evidence of ACF formation In the colon 
(data not shown). 

40 The results of the study demonstrated that the rats fed a diet containing a combination of sulindac and RAFTILIN BBHP 
according to the Invention had the highest reduction of AOM-induced colonic ACF compared to the control group. AOM 
treatments Induced an average of about 155 ACF/eolon in the rats fed the control diet. ACF were predominantly ob- 
served In the distal colon (about 1 1 5). In the experiment, the highest reduction of AOM-induced colonic ACF compared 
to the control group was seen in Fisher 344 male rats fed a diet containing sullndac + RAFTILINBBHP. In this group, 

45 compared to the control diet group, a reduction of ACF of about 63% In the proximal colon and of about 65% In the 
distal colon and an overall reduction in ACF of about 66 % was observed. 

Administration of sulindac In the diet showed, compared to the control diet, a reduction of ACF in the proximal and 
distal colon of respectively about 74% and about 44% and an overall reduction of about 52%. Feeding RAFTILINBBHP 
in the diet showed about 67% reduction in the ACF In the proximal colon, about 39% reduction In the ACF in the distal 

so colon, and a total of about 46% reduction in ACF in the total colon, compared to the control group. Feeding sulindac 
+ RAFTILINBBHP in the diet reduced total ACF by about 65% as compared to the control diet 
Consumption of diets containing RAFTILIN BBHP, sullndac and a combination of RAFTILINBBHP + sullndac showed 
a reduction of total colonic ACF by about 46%, 52% and 66% respectively compared to the control diet. 
[0064] Examination of the rat colons showed that the distal end had significantly (p<0.05) higher number of aberrant 

55 crypts than the proximal end when compared using Tukey's Studentised range test. The total number of foci containing 
1 , 2, 3, 4 and 5 or more aberrant crypts were counted in the distal and proximal regions. The results are given in Table 
6 and Indicate that foci with 3, 4 and 5 or more aberrant crypts were significantly lower (p<0.05) in rats fed Sulindac 
and In rats fed a combination of Sullndac and RAFTILINBBHP of the Invention, compared to the other groups. 
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Table 4: 



5 



15 



25 



Composition of the diets 


Diet 
(inp/kg) 


Control 


RAFTI- HP * 


Sulindac 


Sulindac + RAFT)- HP* 


Com Starch 


397.5 


297.5 


397.5 


297.5 


Inulin 


0 


100.00 


0 


100.00 


Casein (85% protein) 


200.00 


200.00 


200.00 


200.00 


Dextrinised com starch (90-94% 
tetrasaccharides) 


132.00 


132.00 


132.00 


132.00 


Sucrose 


100.00 


100.00 


100.00 


100.00 


Soybean oil 
(no additive) 


70.00 


70.00 


70.00 


70.00 


Fiber' 


50.00 


50.00 


50.00 


50.00 


Mineral Mix 
(AIN 93G-MX) 


35.00 


35.00 


35.00 


, 35.00. 


Vitamin Mix 
(AIN-93VX) 


10.00 


10.00 


10.00 


10.00 


L-Cystine 


3.00 


3.00 


3.00 


3.00 


Choline bitartrate 
(41.1 % Choline) 


2.50 


2.50 


2.50 


2.50 


Sulindac 


0 


0 


02 


0.2 



* RAFTI-HP = RAFTIUNEOHP (RAFTI LINE®; trade name of HT/TS, Belgium) 
Ffeer 1 : Cellulose Solk-Floc R 200 FCC (FSSD. St. Louis, MO, USA). 



Tables: 



35 



Number of azoxymethane-induced aberrant crypt foci in rat colon 


Diet' 

(n=n umber of rats) 


Number " of AOM-fnduced ACF In rat colon in 


proximal part 


distal part 


Total ACF in colon 


Control 
(n=12) 


39.92 ±0.82" 


114.17 ±1.57« 


155.42 ±1.64« 


RAFTILINBBHP 
(n=10) 


13.30 ±1.45° 


70.20 ±1.18° 


83 .50 ±1.67= 


Sulindac 
(n=10) 


10.58±0.90« 


64.50 ±1.54" 


75.08± 1.93d 


Sulindac + RAFTILINBBHP 
(n=12) 


14.80±0.93 e 


40.40 ± 2.56 s 


53.20 ±1.29" 



V the same legend applies as to Table 1 
" : Values are Means i SE, n. as Indicated. 

acdo Means wtNn the columns with dlferent letters are significantly different (p<0.05) by Fisher PLSD. 
AOM : azoxymethane 
ACF : aberrant crypt tod 
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Table 6: 



5 



Number of aberrant crypt foci (ACF) in rat colon 


Diet 




Number * of aberrant crypts per focus 


Total ACF 


(n: number of rats) 
















1 


2 


3 


4 


6(+r 




Control 


9.08 ± 


19.17± 


41.751 


50.08 ± 


30.75 ± 


155.421 


(n=12) 


1.04 » 


0.91 8 


3.48« 


3.22 « 


1.46 s 


1.64» 


RAFTILINB8HP 


3.10± 


11.20* 


25.90 1 


25.80 1 


17.401 


83.501 


(n=10) 


0.43 b 


0.98" 


1.20 c 


0.65" 


O^ 


1.07 e 


Sulindac 


3.501 


11.67 1 


22.171 


22.50 1 


15.33 ± 


75.081 


(n=10) 


0.38" 


1.19b 


1.03 c 


0.86* 


0.45 e 


1.93 d 


Sullndac + RAFTILINBBHP 


2.40 ± 


5.001 


15.00 ± 


15.60± 


12.501 


53.201 


(n=12) 


0.31 b 


0.39° 


0.54 d 


0.50 e 


0.54" 


1.20 • 



• : values am Means ± SEM. n * as Indicated. 

abcde Means within the column wUi dKerent lettsn an significantly different (p<0.05) by Turkey's Studsntlsad Range Test 
20 **: 5(+) » S and more aberrant crypts per focus. 

Conclusion 

[0065] From the comparative data presented in Tables 2, 3 and 5, it clearly follows that the combination of a FDF, in 
particular Inulln, and a non-steroidal anti-Inflammatory drug (NSAID) presents a synergistic therapeutic effect on cancer/ 
a synergistic anti-cancer effect in rats. 

[0066] As a result thereof, the compositions of the invention present considerable advantages over conventional 
anti-cancer compositions. For example, compared to a conventional composition containing the same concentration 
of anti-cancer drug, the therapeutic effect of a composition of the invention is significantly increased. This increase 
may lead to a considerable improvement of control of the cancer disease by better preventing and inhibiting carcino- 
genesis and/or recurrence of cancer, by improving the curative effects vis-a-vis cancer, by further reducing the risk of 
recurrence of cancer, or even by restoring to a larger extent the normal physiological functions and body structures 
affected by cancer. 

[0067] On the other hand, whereas a conventionally therapeutic dose of a NSAID for use as anti-cancer drug may 
be too toxic for the patient or may provoke too pronounced undesirable side effects, the synergistic effects of the 
combination of the invention enable to use NSAID's as anti-cancer drug at a lower dose than said conventionally 
therapeutic dose, while maintaining the same desirable level of therapeutic effects, and without provoking a too high 
toxicity or too pronounced undesirable side effects. 

[0068] In addition, in view of the presence of FDF In the compositions of the invention, humans and animals treated 
with a pharmaceutical composition of the invention will also enjoy the known beneficial effects resulting from the Intake 
of fermentable dietary fibers, such as prebiotlc effects. 

[0069] Consequently, it can be concluded that the combination according to the invention and a pharmaceutical 
composition comprising said combination provide a considerable Improvement for the prevention and Inhibition of 
carcinogenesis and recurrence of cancer and for the treatment of cancer In humans and in animals. 
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Claims 



1 . Pharmaceutical composition with anti-cancer properties, characterised In that it comprises a combination con- 
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slating of an effective amount of a fermentable dietary fiber (herein FDF) and an effective amount of a non-steroidal 
anti-inflammatory drug (herein NSAID) with cycto-oxygenase2 (herein COX2) inhibiting activity, in which combi- 
nation the PDF is present In the weight ratio FDF : NSAID of minimum 1:1. 

5 2. Pharmaceutical composition according to claim 1 , wherein in the combination of FDF and NSAID the FDF com- 
ponent is present In the weight ratio FDF : NSAID ranging from 6000 :1 to 1 : 1 . 

3. Pharmaceutical composition according to any one of claims 1 to 2, wherein the NSAID Is selected from the group 
consisting of a non-selective cyclo-oxygenase (herein COX) Inhibitor and a selective cyc!o-oxygenase2 (herein 

io COX2) inhibitor. 

4. Pharmaceutical composition according to claim 3, wherein the NSAID Is selected from the group consisting of 
sulindac, sulindac sulfide, sulindac sulfoxide, sullndac sulfone, aspirin, piroxicam, ketyoprofen, diclofenac, ibupro- 
fen, indomethacin, celecoxlb, nfmesullde, omeprazole, and mofarotene. 

13 

5. Pharmaceutical composition according to any one of claims 1 to 4, wherein the fermentable dietary fiber Is selected 
from the group consisting of resistant starch, fructan, pectin, galactomannan, gums, and partial hydrolysates of 
said compounds, beta-glucan, and FDF of the class of oligosaccharides. 

3° 6. Pharmaceutical composition according to claim 5, wherein the fructan Is Inulln, oligofructose or a mixture thereof. 

7. Pharmaceutical composition according to claim 5 wherein the fructan is chicory inulln with an av. DP of at least 23. 

8. Pharmaceutical composition according to claim 5, wherein the fructan is a mixture of an easily fermentable Inulln 
« (EFI) and a hardly fermentable Inulln (HFI) in a weight ratio EFI : HFI ranging from 10 : 90 to 70 : 30 and wherein 

the total content of Inulin with DP 9 and DP 10 is maximally 5 % by weight calculated on the total weight of EFI 
and HFI. 

9. Pharmaceutical composition according to claim 8, wherein the easily fermentable inulln (EFI) Is oligofructose with 
30 a DP ranging from 2 to 9 and the hardly fermentable Inulln (HFI) Is chicory inulln with an av. DP of 23 to 25, with 

a total content of inulln with a DP 9 and DP 1 0 of maximally 5 % by weight, In a weight ratio EFI : HFI of 1 to 1 or 1 to 2. 

Pharmaceutical composition according to any one of claims 1 to 9, wherein the FDF component and the NSAID 
component of the FDF/NSAID combination are present In the same galenic formulation. 

Pharmaceutical composition according to any one of claims 1 to 9, wherein the FDF component and the NSAID 
component of the FDF/NSAID combination are present In separate galenic formulations which together form the 
pharmaceutical composition. 

to 12. Pharmaceutical composition according to claim 10 or 11, wherein the galenic formulation or the separate galenic 
formulations forming the pharmaceutical composition are in a galenic form suitable for oral administration or for 
tube feeding. 

13. Pharmaceutical composition according to claim 12 wherein the FDF component of the combination of the phar- 
« maceutJcal composition Is present In functional food or feed. 

14. Pharmaceutical composition according to claims 10 or 11, wherein the NSAID Is present in a galenic formulation 
that is suitable for oral or for parenteral administration. 

so is. Pharmaceutical composition according to any one of claims 1 to 14 for use as a medicament for the prevention or 
inhibition of carcinogenesis and recurrence of cancer or for treatment of cancer in humans or vertebrate animals. 

1 6. Use of a combination of a FDF and a NSAID defined In any one of claims 1 to 9 for the manufacture of a pharma- 
ceutical composition according to any one of claims 1 to 14 for the prevention or Inhibition of carcinogenesis and 

55 recurrence of cancer or for the treatment of cancer in humans or vertebrate animals. 

17. Method forthe prevention or inhibition of carcinogenesis and the recurrence of cancer or for the treatment of cancer 
in a humans or vertebrate animals comprising administering to said being In need of such treatment a therapeu- 
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tlcally effective dose of a pharmaceutical composition defined in any one of claims 1 to 14. 

18. Method according to claim 1 7 wherein the FDF component and the NSAID component of the FDF/NSAID combi- 
nation of the pharmaceutical composition are present in the same galenic formulation. 

1 9. Method according to claim 1 7 wherein the FDF component and the NSAID component of the FDF/NSAID combi- 
nation of the pharmaceutical composition are present In separate galenic formulations constituting together the 
pharmaceutical composition. 
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